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Appendix 1. Sources of information and data used to assess the natural range of variability (NRV) for

groundwater dependent ecosystems (GDEs) on Manti LaSalNat i onal Foresgeééécéreeé.
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Groundwater BPepsndetams

l ntroducti on

Groundwater is broadly defined as fAall water below the
and unsaturated zoneso ( USDA -dépé&ndeht®edoystaans (GDEs) ace) . Gr ound:
Acommunities of plants, ani meetandlfepbcessestare depandegtamn i s ms  wh

access to or discharge of groundwatero (USDA FS 2012a,
regional biodiversity (Murray et al. 2006). GDEs occur at aquifer discharge locations, e.g. springs, rheic,

lentic or alluvial systems (Aldous et al. 2015), which are also referred to as surface/terrestrial GDEs

(Bertrand et al. 2012). Many wetlands, lakes, streams, and rivers receive inflow from groundwater, which

can contribute substantially to maintenance of water levels, as well as water temperature and chemistry

required by native biota (Winter 2007).

On the Manti LaSal National Forest (MLSNF), GDEs include springs, fens, some streams and rivers, and
riparian wetlands along gaining river reaches, all of which may provide habitat for rare flora and fauna. In
this chapter, we focus on spring and wetland GDEs of the MLSNF. Other GDESs, particularly groundwater
dependent riparian areas and stream segments, are addressed in Smith et al. (2017), a separate report
developed in support of the MLSNF forest plan revision. Springs are entirely supported by groundwater.
Groundwater dependent wetlands, including fens, may receive inputs from surface water, particularly
during spring runoff. Fens are wetlands supported primarily by groundwater with a minimum depth
(usually 40 cm) of accumulated peat (Chadde et al. 1998, Bedford and Godwin 2003; USDA FS 2007,
2012a). For spring and wetland GDEs, we present a brief synthesis of the best available information on
current condition and an assessment of condition relative to the natural range of variability using key
ecosystem characteristics (KECS).

Met hods

|l nf or mati on Sources

We present information on current condition derived from published or internal reports prepared by the
United States Geological Survey (Waddell et al. 1981, 1986), the Utah Geological Survey (Inkenbrandt et
al. 2016), consultants (Millennium Science and Engineering, 2003), the Grand Canyon Trust (Grand
Canyon Trust 2015, 2016a,b), and MLSNF staff (Curtis-Tollestrup, 2015; Foster 2007, Appendix 1). To
evaluate the distribution of springs, we utilized the database compiled by the Springs Stewardship
Institute (SSI; http://springstewardshipinstitute.org/), which includes all springs from the National
Hydrography Dataset (NHD; U.S. Geological Survey 2014), as well as documented spring locations and
information from the scientific literature, and unpublished reports produced by government agencies and
non-governmental organizations. We recognize that the NHD database typically underestimates the true
number of existing springs, but for some areas, it is the only information that is readily available. To
evaluate the distribution of wetlands, we utilized the National Wetland Inventory (NWI;
https://www.fws.gov/wetlands/), focusing on palustrine emergent wetland types, which are the most
common wetland types supported by groundwater that occur in mountainous environments. Again, we
recognize that the NWI typically underestimates the true number of existing wetlands, but for many areas,
it is the best available information.

Our primary information sources were location and condition information collected by the Utah Geological
Survey (Ikenbrandt et al. 2016), the Grand Canyon Trust, and MLSNF staff, including information
contained in Excel spreadsheets and copies (pdfs) of field data sheets provided by MLSNF resource
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specialists (Appendix 1). To date, field assessments of GDEs on the MLSNF have largely targeted
portions of grazing allotments and watersheds with specific management concerns, related primarily to
watering of livestock, water rights adjudication issues, or potential impacts of subsurface coal mining
activities (Foster 2007; Curtis-Tollestrup 2015; Ikenbrandt et al. 2016).

Another valuable resource for assessment, conservation, and management of GDEs on the MLSNF is
currently being developed by the Colorado Natural Heritage Program (CNHP). Contracted through the
USFS Intermountain Region (Region 4 (R4)), ecologists at CNHP are developing a wetland map of the
MLSNF that identifies O6potential fensé, andacmsse gener a
the Forest. The final report from CNHP is due March 31 2017. The CNHP report, when combined with
information contained in this report and others prepared in support of the MLSNF forest plan revision
(Smith et al. 2017; Fryxell 2016) will have utility in: (1) project planning, particularly risk assessment
mandated by the National Environmental Policy Act (NEPA) and the National Forest Management Act
(NFMA): (2) project design for landscapei scale projects such as travel management, recreation
(particularly outfitter and guide proposals for off-trial or over-snow use), and energy-related development,
e.g. oil and gas-land use planning; (3) design for local projects such as water (spring) developments and
fuels reduction treatments; (4) range allotment revisions. In the future, we hope to integrate the CNHP
findings with information contained in this report to provide a more synthetic assessment of wetland
GDEs on the MLSNF.

Scale, Availability, and Limitations of Information

The MLSNF is divided into four geographically distinct areas, which differ from one another in geology,
ecology, climate, and past last use and anthropogenic impacts. The Wasatch Plateau and San Pitch
Mountains are located in the North Zone, while the La Sal Mountains and Borderlands area, and the
Abajo Mountains, Mesas, and Canyons area are located in the South Zone of the Forest. Each of these
geographic area is further divided into Landscape Type Associations (LTAs), which are geospatial units
grouped by finer-scale physical and biological properties (Kilbourne 2016).

The groundwater dependent resources in the four different portions of the Forest are assessed separately
in this report, with the Wasatch Plateau presented first, followed by the San Pitch Mountains in the North
Zone, then the La Sal Mountains and Borderlands area, followed by Abajo Mountains, Mesas, and
Canyons area in the South Zone. The condition of key ecosystem characteristics (described below) is
presented for the individual LTAs in each of the four sections of the Forest. Available information for
GDEs is very uneven for the different sections of the Forest, as well as individual LTAs within each of the
four sections. For example, essentially no information on the condition of GDEs is available for the San
Pitch Mountains (Appendix 1). Information on the occurrence of spring GDEs in this portion of the
MLSNF is limited to the National Hydrography Database (NHD), while information on the occurrence of
wetland GDEs is limited to the National Wetland Inventory (NWI) database. For other portions of the
Forest, some information may be available for some LTAs, while very little exists for others (Appendix 1).

For many LTAs in the other three portions of the Forest, existing information on GDE condition may be
limited to only one or a few springs, greatly limiting the ability to legitimately determine the condition of
key ecosystem characteristics (KECs; described below). We noted where our confidence in a
determination of conditon waslow, or wheu&f Dci e nt prevamttdous from aissessing the
current condition relevant to the natural range of variability. But we also emphasize here that uneven and
small sample sizes for many of the determinations limit their applicability to an entire LTA, and that
determinations could change with the consideration of additional information.
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Key Ecosystem Characteristics, Drivers, Stressors, and Indicators

We defined six key ecosystem characteristics (KECs) of GDEs that reflect current standards and
guidelines, conservation goals and objectives, and are relevant for monitoring adaptive management.
These KECs also align well with management indicators that are assessed as part of the USFS
Groundwater-Dependent Ecosystems Level | inventory methods (USDA FS 2012a). For each KEC, we
identified indicators of condition, and drivers and stressors that are influenced by natural processes
and/or forest management activities (Table 1). Below are descriptions of the KECs used to GDEs on the
Forest.

1. Distribution of spring and wetland GDEs:

Although unusual for a KEC, a key component of GDE conservation and management is knowledge of
their distribution and extent. The 2012 Planning Rule (36 CFR Part 219) acknowledges that groundwater,
GDEs, and associated water resources are integral to forest health and sustainability, as well as local and
regional biodiversity. Yet, knowledge of the landscape-scale distribution of GDESs, in addition to within-
site species composition and ecosystem processes, is limited for most national forests, including the
Mant i DaSaribati on of gspnclideddereaas a KELC o empBa3iEeghé need for
improved information on the location and characteristics of GDEs across the Forest, so they can be more
readily acknowledged in forest planning activities.

2. Composition of groundwater dependenteshi ot i
vertebrates):

Since very little information is available on invertebrate and vertebrate species composition of GDEs on
the MLSNF, this KEC currently addresses the composition and condition of GDE plant communities.
Vegetative composition reflects environmental conditions and management activities. Wetland plant
species can be very responsive to changes in hydrology; if alteration in the natural flow regime or
decreases in the water table persist, many wetland species can readily be displaced by more upland
species (Magee and Kentula 2005; Cooper and Merritt 2012). Plant species composition can also shift in
response to management activities, such as livestock grazing and recreation. The presence and local
abundance of non-native or invasive species can result from management-related disturbances.

3. Water gquantity:

The consistent supply of groundwater maintains high water tables in wetlands and lakes, maintains flow
in springs, and contributes to baseflow in many streams. The supply of groundwater, including the timing,
duration, and magnitude of groundwater flow, is critical for sustaining springs and many wetlands (all
fens), and in some cases, the unique plant and animal species and communities found in these GDEs.

4. Water quality:

ifGDEs are complex biogeochemical systems where water,
interact as part of natural processes. The ecology of the GDE is affected by the quality of the water
supporting the siteodo ( USDehqudity, d2@lnpus)ofsedimEnt, autrignessor i N wat
pollutants, can be detrimental to GDE flora and fauna. Some watersheds have underlying geologies that

naturally contribute certain constituents 8 such as salts, dissolved iron, or carbonates d that can

strongly influence water quality, and in some cases favor certain biota. For example, calcareous fens

(also referred to as extreme-rich fens) have been shown to support unique rare plant species and

assemblages (Charman 2002; Chimner et al. 2010). It is important to understand the geology, soils, and
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Table 1. Key ecosystem characteristics (KECs) of groundwater dependent ecosystems (GDES).

KEC

Drivers and stressors

Indicators

Distribution of GDEs

Composition of
groundwater dependent
biotic communities
(vegetation,
invertebrates,
vertebrates)

Water quantity; timing,
duration, and

magnitude of
groundwater flow

Water quality

Condition of the runout
channel

Soil quality and stability

Underlying geology and lithology; for fens &
other groundwater-dependent wetlands, extent
of glaciation & glacial history;

Regional climate and local weather patterns,
especially annual variation in snowpack and
snow water equivalent (SWE);

Mining activities can lead to reduction in volume
of spring flow, and to the loss of springs.
Ground water quantity and quality, particularly
water chemistry, water quantity (especially
through the growing season); for wetlands,
height of the water table

Regional and local hydrologic/precipitation
regime; watershed physical properties (geology);
Spring developments, water diversions, flow
regulation;

Watershed road density; Mining activites

Upland vegetation cover

Regional and local hydrologic and /precipitation
regime; watershed physical properties (geology);
spring developments and diversions;
Watershed road density;

Livestock use; use by native ungulates.
Regional and local hydrologic & precipitation
regime; spring discharge regime; watershed
physical properties (geology);

Sediment input & other impacts of spring
developments, water diversions, flow regulation,
recreation.

Trampling, compaction, erosion, vegetation
removal or degradation due to ungulates and
livestock, recreation.

In fens & other groundwater-dependent
wetlands, ditching/ down cutting that alters
wetland drainage.

Relative density of GDEs;
Current condition & characteristics of GDEs

Presence of hydric or mesic plant communities;
presence of plant or animal species associated
with water chemistry characteristics, e.g. plant
species indicative of calcareous conditions.
Presence of non-native, invasive species.

Water flow volume at point of emergence;

Extent of spring development, including type and
condition of livestock watering projects, location
relative to spring emergence, duration of
dewatering;

Timing, volume, duration of discharge;

Extent and condition of wetland vegetation.
Turbidity, sediment content, and temperature of
emergent flow; occurrence of plant species
indicative of calcareous (or other) conditions

Condition of bank morphology, i.e. trampling or
erosion by ungulates, ATVs, or other activities;
Condition of channel morphology, i.e. extent of
bank entrenchment, ditching, excavation,
redirection of flow; complete absence or
elimination of a functional runout channel

Presence of compaction, trails, ditches, head-
cuts; trampling, bare ground, disturbed ground;
Exposed peat soils;

Composition and condition of wetland plant
communities.
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water source at a site to interpret water quality data and to distinguish between the natural range of water
quality values and those that may be linked to detrimental management activities.

5. Condition of the spring runout <channel

Runout c ha nouedivater-fad seeamsghat emerge from spring orifices or within groundwater-

fed wetlandso (USDA Jd@nintdd tharmels providgé ppecialnogid habdalvdue to

relatively uniform, cold temperatures and relatively low oxygen concentrations (Springer and Stevens

2009). Key differences in the drivers of channel morphology found between spring-dominated and runoff

dominated channels are discharge regime and sediment input (Griffiths et al. 2008). The condition of the

runout channel i s important to assess because this 6do:
support unusual aquatic and wetland biota, and is frequently compromised or eliminated when springs

are developed.

6. Soil guality and stability:

Management activities can alter both the soil and the hydrologic conditions that affect the soil at a site
(USDA FS 2012a). In wetlands, intact hydric soils, including histosols (peat profiles), are useful indicators
of the site hydrology and wetland function. Features of a hydric soil profile can reveal evidence of
duration and frequency of saturation, and indicate if water table levels sufficiently maintain soil
characteristics and wetland plant communities (Mitsch and Gosselink 2015). In fens, disturbance of peat
soils can lead to their drying out, resulting in oxidation and degradation of the peat and accelerated
release of CO2 (Chimner and Cooper 2003). The thickness of the peat body in fens (peat depth) can be
used to estimate site-level carbon storage. Soil disturbance, such as erosion, trampling, hummocking,
and compaction, can be detrimental to the function and sustainability of GDEs.

AssessrmemMtatarr al Range of Variability (NRV)

We assessed the current condition of KECs for each LTA in each of the four portions of the MLSNF for
which information or data existed. If information was lacking & or only available from a small number of
GDEs within a given LTAd we notedthaté nsuf f i ci e ntwas avdilable toabake ann 6
determination. We used our best professional judgment to determine whether each KEC was within,
outside, or trending towards the natural range of variation (NRV) for a given LTA. The major
consideration was the extent of anthropogenic impact on each KEC that has occurred since Euro-
American settlement. If anthropogenic drivers and stressors had notable impacts on a KEC at one-third
or more of the sampled sites for which field data exist, it was considered to be outside of its natural range
of variability (NRV). If anthropogenic effects were present, but were either localized, being managed for,
or occurred at less than one-third of the sampled sites, the KEC was considered to be trending towards
its NRV. Assignments were particularly difficult in LTAs where data was limited to a small number of
GDEs; in these cases, best professional judgement was used based on consideration of all existing
information. A KEC was considered to be within its NRV if natural processes were the primary drivers
and stressors of current conditions.

As noted above, sample sizes (number of field-sampled GDESs) and associated information varies greatly
for the four different sections of the Forest, as well as for individual LTAs within each sections. The
extent of information also varied considerably among the 6 KECs. For example, water quantity, or spring
flow, was commonly evaluated, while condition of the vegetation or soil characteristics at a site was
recorded less frequently. We felt that it was important to consider all existing information and document
data gaps in the current knowledge of all six KECs for GDE resources on the MLSNF.
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Dependent Ecosyst eMasntoif t he

Groundwater
LaSal Nati onal Forest

The condition of spring and wetland GDEs of the Wasatch Plateau has been evaluated by MLSNF
resource managers, the Utah Geological Survey, and the Grand Canyon Trust (Appendix 1). Although
assessment has focused on six of the 16 LTAs (Appendix 1), more information on GDEs is available for

the Wasatch Plateau than other portions of the Forest.

In 2008, the forest hydrologist (then Katherine Foster) and staff visited springs, springbrooks, and
wetlands, located in the Miller Flats portion of the Wasatch Plateau (primarily WP_LTAG 8; Appendix 1).
They conducted rapid assessments, which varied among these three GDE types. For 34 springs, they
noted slope position, landform, conditions around the point-of-emergence (POE), and disturbances; for 14
of the springs, they also measured flow, pH, temperature, and conductivity. For 28 springbrooks, i.e.
springs that flow from hillslopes or emerge directly into stream channels, they noted run-out channel
features, and disturbances. At 12 springbrooks, they measured flow; at 4 springbrooks, they also
measured pH, temperature, and conductivity. For 353 wetlands, they recorded water source, geomorphic
position, landform, disturbances, and wetland type (Cowardin et al. 1979). At 50 wetlands, approximately
15% of the visited sites, they also measured pH, temperature, and conductivity. This is the richest data
set on wetlands that currently exists for the entire Forest. However, it appears that the sampled GDEs
represented largely undisturbed sites. While these data serve as an excellent baseline, information is still
needed for a more representative understanding of the range of GDE conditions for WP_LTAG 8 and
other LTAs on the Wasatch Plateau.

In 2012, the Utah Geological Survey was contracted by the Forest to conduct a GDE survey using the
USFS Groundwater-Dependent Ecosystems Level | inventory methods (USDA FS 2012a; Appendix 1).
The Level | guide describes basic methods for assessment of GDEs within a given area (e.g. national
forest, ranger district, or specific project area) and is intended to qualitatively document the location, size,
and basic characteristics of each GDE site. On the Wasatch Plateau, this inventory targeted areas where
underground coal operations may potentially be impacting groundwater in the WP_LTAG 5 and
WP_LTAG 6 LTAs (Inkenbrandt et al. 2016). The Utah Geological Survey surveyed 31 GDEs, including
12 wetlands. Although some information was collected on all 31 springs, assessment of management
indicators was not conducted at all sites. The Utah Geological Survey also compiled relevant data from
multiple sources and used high resolution aerial photography to determine potential locations of
unmapped wetlands and springs (Inkenbrandt et al. 2016).

From 2013 through 2015, numerous springs located in five different Wasatch Plateau LTAs were sampled
by the MLSNF minerals specialist (then Kyle Beagley) and staff to assess the impacts of subsurface coal
mining on surface water, particularly flow. Flow data were collected at springs one time during the 2013
and 2014 field seasons at most visited sites. It was not possible to measure flow at some sights because
the spring was dry or the flow was too low or too dispersed to measure (e.g., at hillslope seeps). MLSNF
staff worked with local ranchers to include springs that were used for watering livestock (Kyle Beagley,
personal communication).

Characterispati ingno®@@fEshe Wasatch Pl ateau

In the Forest Service GDE inventory protocols (USDA FS 2012a, b), 12 different types of springs are

described, modified from a classification of &spheres
(2009). In the field, recorders can categorize a spring as more than one type (up to three categories), as
thereisoverlapinsomespr i ng characteristics among the categories.
or spring types were recorded on the Wasatch Plateau portion of the MLSNF during GDE inventories
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conducted by the Utah Geological Survey in 2012: hillslope, rheocrene, hypocrene, helocrene, and

limnocrene (Table 2). Thirty springs, approximately 10% of the documented springs on the Wasatch

Plateau portion of the Forest (from SSI database), were categorized (Inkenbrandt et al. 2016). To date,

other inventory efforts have notas si gned sampled springs to O60spheres of d
likely that more spring types occur on the Wasatch plateau as well as other portions of the Forest.

Table 2. Groundwater dependent ecosystem (GDE) types recorded as part of surveys conducted by the Utah
Geological Survey using the USFS Groundwater Dependent Ecosystems Level 1 inventory methods (USDA
FS 2012). Surveys of 30 springs were conducted on three Landscape Type Associations (LTAs) on the
Wasatch Plateau unit. See text for explanation of GDE types.

GDE Type WP_LTAGS5 WP_LTAG6 WP_LTAG7 WP_LTAG8
Hillslope 6
Hillslope (Rheocrene) 3 1
Rheocrene 1 5 28
Rheocrene (Hillslope) 4 1
Rheocrene (Hypocrene) 1
Rheocrene (Helocrene) 2
Helocrene 1 3
Limnocrene 1

Hillslope springs are located on hillslopes, usually on 20-to 60-degree slopes, often with indistinct or

multiple sources of groundwater (seeps); they also occur at slope breaks on terraces, on toeslopes, and

at bases of alluvial fans. Certain spring types (e.g. rheocrene) frequently occur on hillslopes, and four

springs in WP _ LTAG6 were primarily classified as rheoc
(Table 2). Rheocrene springs commonly flow from hillslopes or emerge directly into stream channels, and

are also referred to as springbrooks or spring runs. Rheocrene and hillslope springs were the most

common spring types sampled in the WP_LTAG5, WP_LTAG6, and WP_LTAG?7 landscape type

associations (Table 2) . Al t hough notr eas sofgneids dlbarag &®&& pdhaet egory du
28 spring brooks sampled by MLSNF staff in WP_LTAGS can also be referred to as rheocrene springs.

Hypocrene springs are buried with no distinct flow reaching the surface, and form shallow groundwater

areas, including some fens. One spring in WP_LTAG7 was primarily classified as rheocrene, with a

secondary classi fi cat2).daocrare spiinysemergerdiffusety drom( Iclivaytadieat

wetlands, often discharging from indistinct or multiple sources. They generally occur in basins or

depressions, commonly support basin fens, are frequently associated with ponds or lakes in glaciated

landscapes, but can also occur on hillslopes. One spring in WP_LTAGS, and three springs in

WP_LTAG7 were classified as helocrene (Table 2); two additional springs in WP_LTAG6 were primarily
classified as rheocrene, with a se@ondlarmnacdrasse farcatods
of discharge6é where groundwat er omdmngceesespringwane or mor e
recorded for WP_LTAGSG.

Field data collected by MLSNF staff on springbrooks (WP_LTAGS) provides valuable information on
spring runout channels. For the 28 springbrooks sampled on Miller Flats in 2008, one was noted as being
intermittent, and 27 as perennial. Springbrook runout channels exhibited a range of sizes and substrate
types (Table 3), and can have notable influences on downstream surface water temperature and water
quality.
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Table 3. Attributes of runout channels measured at 28 springbrooks located in WP_LTAG8 by MLSNF staff in
2008. For dimensions, average * one standard deviation, and range of values are shown. For substrate, the
number of springbrooks dominated by each substrate type is tallied.

Attributes of Springbrook Runout Channels

Dimensions (n=28)

Length (m) 120.6 £ 80.9 (20.0 -375.0)

Wetted width (m) 25+ 1.6 (0.7 -6.0)

Depth (m) 1.1+1.3(0.2-5.0)
Substrate

Bedrock 1

Cobble

Fines 12

Gravel 4

Sand 3

The rapid assessments conducted by MLSNF staff in 2008 provide basic information about springs on the
Wasatch plateau, shown in Table 4. Counts of the number of springs with different water sources,
identified at the location where the spring water emerges from the ground (point of emergence or POE),
reveal that 21% of the visited springs emerge as seeps or locations of slope saturation. For nearly 64%

of the sampled springs, a discrete source tyQteer was eit |
source types were classified as ponds (4% of sampled springs), and faults or contacts, which are difficult

to determine without a detailed hydrogeology map of t h
l andf or md was i @&®mearlyf3R% af thevsited sprindssblt eifmer unknown or not

recorded for 59% of the sampled springs (Table 4). For the 34 springs sampled on Miller Flats in 2008,
seven were located on the lower 1/3 of the hillslope, 26 were located on the middle 1/3 of the hillslope,
and one was located on the upper 1/3 of the hillslope (data not shown). About 49% of the sampled
springs were developed, 17% were undeveloped, and information regarding spring development was
unknown or not recorded for the remaining 34% of the sampled springs. Two of the 34 springs were
noted as being intermittent, and 32 as perennial. All occurred in glacially influenced landforms, mosity on
moraines, and 29 had defined channels.
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Table 4. Number of spring GDEs with certain attributes as sampled by MLSNF staff and the Utah Geological Survey in six Landscape Type
Associations (LTA)ontheWasat ch Pl ateau portion of the Manti LaSal National Forest. The
or seep emerges from the ground surface.

Landscape Type Association (LTA)

Categorical Attribute WP_LTAG5 WP_LTAG6 WP_LTAG7 WP_LTAGS WP_LTAG10 WP_LTAG11 Total
(n=17) (n=45) (n=20) (n=34) (n=15) (n=17)
Point of Emergence
Source Type
Seep or
. 2 4 18 2 2
Slope Saturation 3 31
Pond/ standing
1 2
water 6
Fault 1 8
Contact 1 7
Other / unknown
. 14 16 1 11 15
spring source 37 94
Point of Emergence
Landform
Hillslope 7 9 7 20 2 2 47
Sand boil 4 4
Tufa/ 5
Travertine 6
Wetland 1 3 4

Unknown / not

recorded 10 35 13 1 13 15 87
Spring Development

Developed 2 3 10 2 2 6 25

Undeveloped 12 12 3 32 7 6 72

Unknown / not
recorded 3 30 7 6 5 51
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Current condition of spring GDEs of
1. Distribution of spring GDEs:

The Springs Stewardship Institute (SSI) database shows that 300 springs and seeps occur across the
Wasatch Plateau, and that springs are most numerous on the WP_LTAG4, followed by fairly high
densities on the WP_LTAG1, WP_LTAG2, WP_LTAGS8, WP_LTAG10, WP_LTAG11, and WP_LTAG16
(Table 5; Figure 1). No springs have been documented in the rocky canyons of WP_LTAG12. The SSI
database includes all springs from the NHD, but many sampled by MLSNF staff and various contractors
have not yet been included. The number of springs for WP_LTAG5, WP_LTAG6, and WP_LTAGS are
known to be underestimates, since information on additional springs or spring complexes exist for these
LTAs from sampling efforts by Forest staff and the Utah Geological Survey, as described above. Itis
likely that the number of springs given for WP_LTAG7 (n=4) in the SSI database is also an
underestimate.

Table 5. Number and estimated number of springs per acre occurring in the Wasatch Plateau Landscape
Type Associations (LTAs). The data were derived from the Springs Stewardship Institute database
(http://springstewardshipinstitute.org/), and includes all springs in the National Hydrography Dataset. It is
known that the value for WP_LTAG 8 is an underestimate, and this is likely the case for other LTAs.

Number

LTA LTA Acres of Springs/
Springs pore

WP_LTAG 1 28884.1 12 0.0004
WP_LTAG 2 207359.2 100 0.0004
WP_LTAG 3 31715.5 11 0.0003
WP_LTAG 4 41910.2 51 0.001
WP_LTAG 5 40924.8 4 <0.0001
WP_LTAG 6 47992.8 7 0.0001
WP_LTAG 7 34443.0 4 0.0001
WP_LTAG 8 29360.7 12 0.0004
WP_LTAG 9 38156.1 5 0.0001
WP_LTAG 10 74891.2 40 0.0005
WP_LTAG 11 78530.8 31 0.0004
WP_LTAG 12 No documented springs
WP_LTAG 13 45169.3 3 <0.0001
WP_LTAG 14 16644.0 2 0.0001
WP_LTAG 15 27464.0 10 0.0003
WP_LTAG 16 16436.6 8 0.0004

While we know that more springs occur on the Wasatch Plateau, we assume that current distribution is
primarily regulated by natural drivers, and noted that this KEC is within its NRV for LTAs on the Wasatch
Plateau (Table 6). An additional consideration is that coal mining activities in the southern portion of the
Wasatch Plateau (especially WP_LTAG5 and WP_LTAG6) may have resulted in the loss of some springs
(Inkenbrandt et al. 2016). Without supporting data, estimates of departure from NRV for this KEC are not
possible, so our confidence is low in our determination of NRV status. We assume that knowledge on
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Figure 1. Distribution of documented springs occurring in the Wasatch Plateau Landscape Type
Associations (LTAs). The data were derived from the Springs Stewardship Institute database
(http://springstewardshipinstitute.org/), and includes all springs in the National Hydrography Dataset.
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Table 6. Natural Range of Variability (NRV) status and confidence in the NRV status assignment for the
distribution of spring GDEs in the Wasatch Plateau Landscape Type Associations (LTA).

Distribution of Springs

LTA
NRV Status Confidence
WP_LTAG 1 Within Low
WP_LTAG 2 Within Low
WP_LTAG 3 Within Low
WP_LTAG 4 Within Low
WP_LTAG 5 Within Low
WP_LTAG 6 Within Low
WP_LTAG 7 Within Low
WP_LTAG 8 Within Low
WP_LTAG 9 Within Low
WP_LTAG 10 Within Low
WP_LTAG 11 Within Low
WP_LTAG 12 No documented springs
WP_LTAG 13 Within Low
WP_LTAG 14 Within Low
WP_LTAG 15 Within Low
WP_LTAG 16 Within Low

the distribution of spring GDEs on the MLSNF is sufficient for management purposes. Although it is likely
that more springs exist, we also make the assumption that current distribution of springs is regulated by
natural drivers. Changing climate, particularly shifts in the precipitation regime, may be the greatest
stressor influencing the distribution of wetland GDEs for much of the Wasatch Plateau.

2. Composition of groundwater dependent biot.i
vertebrates):

As part of the GDE Level 1 inventory (USDA FS 2012a, b), qualitative assessments of biotic communities
were conducted by the Utah Geological Survey at most sites (Inkenbrandt et al. 2016). However, for
GDEs located in WP_LTAGS, the field staff were unable to assess the vegetative condition at five of the
six springs visited, due to lack of expertise. The MLSNF staff noted that Canada thistle, musk thistle, and
dandelions & non-native weeds common on grazed sites & were present at 7 of the 15 visited springs.
Based on this limited information, we determined that this KEC is trending towards its NRV for this KEC
for WP_LTAGS5, but with low confidence (Table 7).

On WP_LTAGS6, the Utah Geological Survey were unable to assess the vegetative condition at three of

the 15 springs visited, but noted that the vegetatve composi ti on did 6énot include
native plant species associated with the site environm
that the composition of vegetative communities at 30 springs was mostly dominated by native hydric

species; however, they documented the occurrence of dandelions at 12 sites. Although dandelions are

common on managed sites across the landscape, their occurrence portends the possibility that other, less

13
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obvious or identifiable non-native species are also present. Based on this limited information, we
determined that this KEC is trending towards its NRV for this KEC for WP_LTAGS, with low confidence
(Table 7).

Table 7. Natural Range of Variability (NRV) status and confidence in NRV status assignment for biotic
composition (vegetation communities) for spring GDEs in the Wasatch Plateau Landscape Type
Associations (LTA).

Biotic (Vegetation) Composition

LTA NRV Status Confidence
WP_LTAG1 Insufficient Information
WP_LTAG 2 Insufficient Information
WP_LTAG 3 Insufficient Information
WP_LTAG 4 Insufficient Information
WP_LTAG 5 Trending towards low
WP_LTAG 6 Trending towards low
WP_LTAG 7 Trending towards low
WP_LTAG 8 Trending towards low
WP_LTAG 9 Insufficient Information
WP_LTAG 10 Trending towards low
WP_LTAG 11 Outside low
WP_LTAG 12 No documented springs
WP_LTAG 13 Insufficient Information
WP_LTAG 14 Insufficient Information
WP_LTAG 15 Insufficient Information
WP_LTAG 16 Insufficient Information

On WP_LTAG?7, the Utah Geological Survey were unable to assess the vegetative condition at one of the
six springs visited, and noted that upland species were common at two sites. The MLSNF staff reported
that aspen and other native species occurred at 9 of the 13 GDE sites they visited in this LTA, but also
reported the presence of sagebrush and other upland species at five sites, and the occurrence of
dandelions at six sites and Canada thistle at one site. Based on this limited information, we determined
that this KEC is trending towards its NRV for this KEC for WP_LTAG7, with low confidence (Table 7).

For WP_LTAGS, no information was recorded by MLSNF staff in 2008 on the actual composition of the
communities, e.g. no notes were made on the occurrence of invasive or non-native plant species, or the
condition of the native meadow or emergent vegetation. Livestock grazing impacted from 76-100% of the
site area at 6 of the 28 springbrooks sampled (21%); at 9 of the 34 springs (26%) sampled, livestock
grazing impacted 26-100% of the GDE area. It is very likely that non-native pasture grasses and weeds
are present at these sites, as has been observed at other grazed GDE sites on the Forest. We
determined that this KEC is trending towards its NRV for this KEC on the WP_LTAGS, but with low
confidence (Table 7).

On the WP_LTAG10 LTA, the Grand Canyon Trust noted that five spring sites were mostly dominated by
native species, but Kentucky blue grass, thistles, and dandelions were also common. Similar field notes
on vegetation were recorded by MLSNF staff regarding the spring sites they visited; while the 15 sites
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were largely dominated by expected native species, MLSNF staff also noted the occurrence of Canada
thistle, musk thistle, and dandelions at 10 GDE sites. We determined that this KEC is trending towards
its NRV for this KEC on the WP_LTAG10, but with low confidence (Table 7).

At the three springs sampled by the Grand Canyon Trust on WP_LTAGL11, the vegetation was largely
dominated by native species. However, houndstongue and musk thistle were observed at North Point
Spring. At the 17 spring sites sampled by MLSNF staff, nonnative invasive species were recorded at 10
sites, including dandelions, houndstongue, bull thistle, and Canada thistle. The occurrence of nonnative
thistles and houndstongue at multiple sites (65% of sampled sites) is a concern, and led to the
determination that this KEC is outside its NRV for this KEC on the WP_LTAG10, with low confidence.

No documented springs occur on WP_LTAG12, and insufficient information is available to assess the
condition of GDE wetland vegetative communities for the remainder of the Wasatch Plateau LTAs (Table
7).

3Water quantity:

Water flow was measured by MLSNF staff in 2013-2015 at springs located in five LTAs. In Table 8,
spring flow, measured once in late June 2014 and averaged by LTA, is shown, as well as the number of
GDEs with no measureable flow and those with altered flow. These flow data are valuable, and if
combined with annual precipitation data and other variables, could serve as a baseline to determine the
direction of this KEC for some spring GDEs on the Wasatch Plateau. As expected, natural variability in
spring flow is high, as indicated by both the high standard deviations and the large range of the values.
Flow from springs was generally highest in WP_LTAGS8, where landforms are largely glacially influenced.
It is uncertain how flow measured in 2014 relates to the natural range of flow variability, so we also
considered extent of spring development and comments on watershed condition in our assessment of the
water quantity KEC.

Aqui fer functionalityd was rd4eevaopead spdngsisWR INTAG &(sutiog
15 sampled springs) and for 2 developed springs in WP_LTAG 7 (from 6 sampled springs) by the Utah
Geologic Survey (Inkenbrandt et al. 2016). In addition, two sampled springs in WP_LTAG 5, six springs
in WP_LTAG 6, and 5 springs in WP_LTAG 7 had no flow when visited in early summer (Table 8).
Although more information is needed to determine the intermittency of these springs, absence of flow
may be a concern. We determined that this KEC is trending towards its NRV for WP_LTAG 5,
WP_LTAG 6, and WP_LTAG 7 with low confidence (Table 9).

The springs and springbrooks sampled in WP_LTAG 8 by MLSNF staff were largely undeveloped, but it is
unclear how these spring sites were selected. To understand the condition of springs across the LTA,
data are also needed for developed springs, since numerous flow diversions from springs are
documented in this LTA (Smith et al. 2016; Figure 2). We determined that this KEC is within its NRV, but
with low confidence (Table 9) due to the uncertainty of site selection.

In WP_LTAG10, flow could not be measured at two of the 15 springs visited by the MLSNF staff, but
limited development was noted for any of these GDE sites. Of five springs sampled by the GCT in this
LTA, one spring had no flow, and one had diverted, diminished flow (Table 8). Since spring flow was
measurable and relatively unaltered at 16 of the 20 springs visited (80%), we determined that the water
qguantity KEC is trending towards its NRV for WP_LTAG 10 with moderate confidence (Table 9). In
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Figure 2.
Distribution of water diversions located in Wasatch Plateau Landscape Type Associations (LTAs). Many of
these diversions occur at spring points of emergence.
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WP_LTAG11, flow could not be measured at one of the 17 springs visited by the MLSNF staff, and at the
three sites sampled by the GCT. Four springs visited by MLSNF staff had diverted flow, as did two of the
springs sampled by the GCT (Table 8). Spring flow was measurable at 16 of the 20 springs visited (80%),
so we determined that the water quantity KEC is trending towards its NRV for WP_LTAG 11, but with
low confidence due to the potential impact of diversions on GDE water quantity (Table 9).

No documented springs occur on WP_LTAG12, and insufficient information is available to assess the
condition of the water quantity KEC for the remaining LTAs of the Wasatch Plateau LTAs (Table 9).

Table 8. Flow in liters per second (Ips) of spring GDEs sampled by MLSNF staff in 2008 iWP_LTAG8 and in
2014 for the other five LTAs. The number of visited springs with either no flow or altered flow were also
recorded by MLSNF staff (2008 at Miller Flats, WP_LTAGS; 2014 at other LTAs), the Utah Geological Survey
(2012), and the Grand Canyon Trust (2016). See Table 1 for number of springs sampled in each LTA.

Landscape Type Flow (Ips) Number of springs Number of documented
Association (LTA) with no flow springs with altered flow
WP_LTAG5 0.23+0.43
(0.01 -1.27) 2 2
(n=8)
WP_LTAG6 0.05 £ 0.07
(0.01-0.32) 6 6
(n=27)
WP_LTAG7 0.09 £ 0.06
(0.01 -0.20) 5 9
(n=8)
WP_LTAGS8 1.74+£2.43
Springbrooks (0.21 -8.00)
n=14 None 5
Springs 2.06 + 2.52
(0.10 -10.00)
n=14
WP_LTAG10 0.19+0.31
(0.02 -1.14) 3 1
(n=13)
WP_LTAG11 0.17+£0.18
(0.01 -0.49) 4 4
(n=16)

4. Water quality:

No specific information on water quality is collected as part of the GDE Level 1 inventory (USDA FS
2012a), and no water samples are collected for quantitative analysis of suspended sediment, turbidity, or
nutrient levels. In the assessment conducted by the Utah Geological Survey, field notes were made
regarding watershed functionality and features that may be influencing water quality at each site, i.e.
documenting any evidence that suggests that upstream or upgradient alteration could be adversely
affecting the GDE site. However, for the spring GDEs located in WP_LTAGb5 (n=6), WP_LTAG6 (n=15),
and WP_LTAG7 (n=6), the Utah Geological Survey noted that they were unable to directly assess water
quality effects.
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In WP_LTAGS5, no evidence recorded by the Utah Geological Survey suggested that either aquifer
functionality or watershed functionality was altered to the extent that impacted water quality at the six
sampled springs. This was also the case for 10 springs visited by MLSNF staff, resulting in the
determination that this KEC is within its NRV for springs in this LTA, with low confidence (Table 9).

In WP_LTAGSG, the Utah Geological Survey noted that watershed effects could be influencing three of the
15 sampled GDEs, while MLSNF staff noted that 9 of the 30 sites that they sampled were trampled by
livestock, which could impact spring water quality. We determined that the water quality KEC is trending
towards its NRV for in WP_LTAGS6, with low confidence (Table 9).

In WP_LTAGY7, the Utah Geological Survey noted that watershed effects could be influencing two of the 6
sampled GDEs, while no comments on impacts to water quality were noted by MLSNF staff for the 13
springs that they sampled. We determined that the water quality KEC is trending towards its NRV for in
WP_LTAGS6, with low confidence (Table 9).

Table 9. Natural Range of Variability (NRV) status and confidence in NRV status assignments for water
guantity and water quality (key ecosystem characteristics or KECs) for springs on the Wasatch Plateau
Landscape Type Associations (LTAS).

Water Quantity

Water Quality

LTA NRV Status Confidence NRV Status Confidence
WP_LTAG1 Insufficient Information Insufficient Information
WP_LTAG 2 Insufficient Information Insufficient Information
WP_LTAG 3 Insufficient Information Insufficient Information
WP_LTAG 4 Insufficient Information Insufficient Information
WP_LTAG 5 Trending toward Low Within Low
WP_LTAG 6 Trending toward Low Trending toward Low
WP_LTAG 7 Trending toward Low Trending toward Low
WP_LTAG 8 Within Low Within Low
WP_LTAG 9 Insufficient Information Insufficient Information
WP_LTAG 10 Trending toward Moderate Trending toward Low
WP_LTAG 11 Trending toward Low Trending toward Low
WP_LTAG 12 No documented springs No documented springs
WP_LTAG 13 Insufficient Information Insufficient Information
WP_LTAG 14 Insufficient Information Insufficient Information
WP_LTAG 15 Insufficient Information Insufficient Information
WP_LTAG 16 Insufficient Information Insufficient Information

As noted above, the springs and springbrooks sampled by MLSNF staff in 2008 at Miller Flats were
largely undisturbed, and may not be representative of springs for WP_LTAG8. However, if we rely on the
information they collected, this KEC is likely within its NRV, with low confidence. At some Miller Flats
GDEs, pH, conductivity, and temperature of spring water were measured. For 16 springs, average pH
was 8.23 (+ 0.68, 1SD; range = 7.60 to 9.15); for 4 springbrooks, average pH was 7.45 (£ 0.44, 1SD;
range = 7.20 to 7.98). For 13 springs, average conductivity was 36.3 uS (£ 54.1, 1SD; range = 2.0 to
163.1); for 4 springbrooks, average conductivity was 58.9 uS (+ 63.6, 1SD; range = 4.7 to 127.7). For 13
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springs, average water temperature was 11.8 °C (x 3.7, 1SD; range = 3.3 to 16.7); for 4 springbrooks,
average water temperature was 8.8 °C (x 4.3, 1SD; range = 4.6 to 14.2).

No water quality data were collected by MLSNF staff or GCT for springs in WP_LTAG10 and
WP_LTAG11. However, comments on the general condition of the site and current spring infrastructure
suggest that water quality may be impacted at some locations. In WP_LTAG10, two of the five springs
sampled by the GCT and two of the 15 springs sampled by the MLSNF staff were trampled by livestock
and native ungulates, which could be contributing to impaired water quality in the spring runout channels.
Based on this limited information, we determined that this KEC is trending towards its water quality NRV
for the LTA, with low confidence (Table 9).

In WP_LTAGL11, the three springs sampled by the GCT and five of the 17 springs sampled by the MLSNF
staff were extremely trampled by livestock and native ungulates, which may have an influence on water
quality. Based on this scant information and because we have no quantitative information on water
quality, we determined that this KEC is trending towards its water quality NRV for the LTA, with low
confidence (Table 9).

No documented springs occur on WP_LTAG12, and insufficient information is available to assess the
condition of the water quantity KEC for the remaining LTAs of the Wasatch Plateau LTAs (Table 9).

5. Condition of the spring runout channel

As part of the GDE Level 1 inventory, the Utah Geological Surveyas sessed whet her or not A
i f present, is functioning naturally and is not entren:
(USDA FS 2012a, b). For GDEs located in WP_LTAGS, field staff were unable to assess the condition of

the runout channel at two of the six springs visited, noted that three of the runout channels were not

functioning naturally, and that only one channel was relatively unaltered. Specific information on the

condition of the runout channel was not recorded by the MLSNF staff, but they noted that two of the 10

springs sampled were heavily trampled by livestock, one channel was dry, and that the spring

infrastructure (pipe no longer connected to the receiving trough) at one site was not functioning. Based

on this limited information (7 of the 16 sampled sites had compromised runout channels or 44% of

sampled sites), we determined that this KEC is outside its NRV for this KEC for WP_LTAG5, with low

confidence (Table 10).

In WP_LTAGS®, Utah Geological Survey staff were unable to assess the condition of the runout channel at
one of the 15 springs visited, noted that nine of the runout channels were not functioning naturally, and
that five channels were relatively unaltered. MLSNF staff noted that nine of the 30 springs sampled were
heavily trampled by livestock, which likely compromised the condition of the runout channel. Considering
that runout channels at 18 of the 45 springs visited were degraded, we determined that this KEC is
outside its NRV for this KEC for WP_LTAGS6, with low confidence (Table 10).

On the WP_LTAGTY LTA, the Utah Geological Survey field staff were unable to assess the condition of the
runout channel at one of the six springs visited, and noted that the five remaining runout channels were
not functioning naturally. MLSNF staff recorded that spring infrastructure was not functioning properly at
8 of the 13 springs sampled, which likely compromised the condition of the runout channel. Because 13
of the 18 springs visited (72%) had impacted runout channels, we determined that this KEC is outside its
NRV for this KEC for WP_LTAG?7, with low confidence (Table 10).

No specific information was recorded on spring runout channels by MLSNF staff in their assessment of
springs and springbrooks at Miller Flats in 2008 (WP_LTAGS8). MLSNF did note that livestock grazing
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impacted 26-100% of the GDE area at 9 of the 34 springs sampled (26%), and 76-100% of the GDE area
at 6 of the 28 s pr i n,gvhichtikelKisflueacadiie candition ofithe 2skdsipted
runout channels. Based on this limited information, we determined that this KEC is trending towards its
NRV for this KEC for WP_LTAG?7, with low confidence (Table 10).

In WP_LTAG10, the GCT noted that two of the five springs they sampled were fenced and well protected,;
we assume that fencing also protected the spring runout channels (Gentry Mountain Spring 158, Spring
177). However, the remaining three springs were heavily trampled by livestock, which may be impacting
the runout channels. Four of the 15 springs sampled by MLSNF staff are undeveloped, and field
comments do not provide information on the condition of the runout channels. Although information is
very limited for this LTA, we determined that this KEC is trending towards its NRV for this KEC for
WP_LTAG10, with low confidence (Table 10).

In WP_LTAG11, the three springs sampled by the GCT were extremely trampled. Of the 17 springs
sampled by MLSNF staff, five are described as undeveloped and extremely trampled. At four developed
springs, the infrastructure was not functioning properly. Since 12 of the 20 visited springs (60%) likely
have impacted runout channels, we determined that this KEC is outside its NRV for this KEC for
WP_LTAGL11, with low confidence (Table 10).

No documented springs occur on WP_LTAG12, and insufficient information is available to assess the
condition of the spring runout channels for the remainder of the Wasatch Plateau LTAs (Table 10).

Table 10. Natural Range of Variability (NRV) status and confidence in NRV status assignments for the
condition of the runout channel and soil quality and stability (key ecosystem characteristics or KECs) for
springs on the Wasatch Plateau Landscape Type Associations (LTAS).

Condition of Spring Runout Channel Soil Quality and Stability

LTA NRV Status Confidence NRV Status Confidence
WP_LTAG1 Insufficient Information Insufficient Information
WP_LTAG 2 Insufficient Information Insufficient Information
WP_LTAG 3 Insufficient Information Insufficient Information
WP_LTAG 4 Insufficient Information Insufficient Information
WP_LTAG 5 Outside Low Outside Low
WP_LTAG 6 Outside Low Outside Low
WP_LTAG 7 Outside Low Trending towards Low
WP_LTAG 8 Trending towards Low Outside Moderate
WP_LTAG 9 Insufficient Information Insufficient Information
WP_LTAG 10 Trending towards Low Trending towards Low
WP_LTAG 11 Outside Low Outside Low
WP_LTAG 12 No documented springs No documented springs
WP_LTAG 13 Insufficient Information Insufficient Information
WP_LTAG 14 Insufficient Information Insufficient Information
WP_LTAG 15 Insufficient Information Insufficient Information
WP_LTAG 15 Insufficient Information Insufficient Information
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6. Soil guality and stability:

As part of the GDE Level 1 inventory, the Utah Geological Survey assessed whether the soils
surrounding the sampled spring were intact and functional (USDA FS 2012a). For GDEs located in
WP_LTAGS, field staff noted that the soil was extremely trampled by livestock & i.e. not intact and
functional 8 at four of the six springs visited, and that soils were in good condition at two sites, where the
springs were fenced. Specific information on the soil condition was not recorded by the MLSNF staff, but
they noted that two of the 10 springs sampled were heavily trampled by livestock. Based on this limited
information (6 of the 16 sampled springs had degraded soils (37%), we determined that this KEC is
outside its NRV for this KEC for WP_LTAGS5, with low confidence (Table 10).

In WP_LTAGS®6, Utah Geological Survey staff noted that the soil was heavily trampled at 9 of the 15
springs visited, and that soils were intact and functional at six GDE sites. MLSNF staff recorded that nine
of the 30 springs sampled were heavily trampled by livestock, compromising the stability and quality of
the soils. Considering that soils were degraded at 18 of the 45 springs visited (40%), we determined that
this KEC is outside its NRV for this KEC for WP_LTAGS6, with low confidence (Table 10).

In WP_LTAG?7, the Utah Geological Survey noted that the soil was heavily trampled at three of the six
springs visited, and that soils were intact and functional at the other three GDE sites. MLSNF staff did not
specifically record impacts of trampling at any of the 13 springs they visited, leading to the determination
that this KEC is trending towards its NRV for this LTA, with low confidence (Table 10).

In WP_LTAGS8, MLSNF staff documented that livestock grazing impacted 76-100% of the area at 6 of the
28 springbrooks they sampled (21%). In addition, all-terrain vehicle (ATV) use and trails impacted
approximately 6-50% of the springbrook area at three other sites. The ATV use, where trials are obvious
and contributing to soil erosion and wetland degradation, is illegal motorized use. In addition, the
influence of roads and dispersed camping was noted as impacting 6-25% of the springbrook area at three
additional sites, resulting in soil impacts at 12 of the 28 sampled springbrooks (43%). For sampled
springs in WP_LTAGS8, MLSNF staff documented that livestock grazing impacted 51-100% of the area at
9 of the 34 springs sampled. ATV use impacted 6-50 % of the spring area at three additional sites, and
roads and dispersed camping impacted 6-50% of the area at four more springs, resulting in soil impacts
at 16 of the 34 sampled springs (47%) Because over one-third of the spring and springbrook sites were
impacted by soil-disturbing disturbances, we determined that this KEC is outside its NRV for this KEC on
the WP_LTAGS, with moderate confidence (Table 10).

In WP_LTAG10, the GCT noted that two of the five springs they sampled were fenced and well protected,;
we assume that fencing also protected soil integrity surrounding the springs (Gentry Mountain Spring 158,
Spring 177). However, the remaining three springs were heavily trampled by livestock, compromising soll
integrity. Four of the 15 springs sampled by MLSNF staff are undeveloped, and field comments for
developed springs do not provide information on the soil condition. Because potential impacts to soil
integrity were recorded for less than one-third of the visited in this LTA, we determined that this KEC is
trending towards its NRV for WP_LTAG10, with low confidence (Table 10).

In WP_LTAG11, the three springs sampled by the GCT were extremely trampled. Of the 17 springs
sampled by MLSNF staff, five are described as undeveloped and extremely trampled. Because soils at 8
of the 20 sampled springs (40%) are known to be impacted by human use, we determined that this KEC
is outside its NRV for this KEC for WP_LTAG11, with low confidence (Table 10).

No documented springs occur on WP_LTAG12, and insufficient information is available to assess the
condition of soil resources for the remainder of the Wasatch Plateau LTAs (Table 10).
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Char acatteroinz of groundwater dependent wetl
Pl at eau

Unlike any other portion of the Forest, considerable field data exist for wetlands on the Miller Flats portion
of the Wasatch Plateau (WP_LTAG5, WP_LTAG6, and WP_LTAGS). As noted above, these data were
collected in 2008 by MLSNF staff and in 2012 by the Utah Geological Survey and provide an extremely
valuable basis for characterizing the types and condition of wetlands in the central Wasatch Plateau.

The distribution of the wetlands sampled by MLSNF staff in 2008 is shown in Figure 3. Counts of the
number of wetlands that occur in different landforms and hydrogeomorphic classes (Brinson 1993;
Weixelman et al. 2011) are cross-tabulated by water source in Table 11. At Miller Flats, nearly 95% of
the wetlands sampled by MLSNF staff occur on moraine landforms; of these, most are supported by a
combination of surface-and-groundwater (86%), while approximately 10% are supported solely by
groundwater (Table 11). Wetlands also occur on glacial outwash (3% of sampled wetlands), floodplains
(3%), in cirques (<1%), and in basins (<1%). The dominant hydrogeomorphic classes represented were
slope (41% of sampled wetlands), open depressions (35%) and closed depressions (19%).

Legend

seetetd == MillerFlat_springbrooks
A MillerFlat_springs
@ MillerFlat_wetlands
[ JWP_LTAG10
[ 1 WP_LTAG2

4 [ | WP_LTAGS
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1L MBowoest Esti-HERE.. orme. Intermspsingement B Corp., GEBCO, USGS, FAC, NPS
NRCAN, ':‘ECESSE, IGN, Kadsster.NL, Crdnance Survey, EsriJapan, METI, EsriChina
{Hong Kongyswis stope,/ Mapmyindia, ® OpenStreetMap contributors , and the GIS'User
Community

Figure 3. Distribution of springs, springbrooks, and wetlands sampled by MLSNF staff in 2008 in the Miller
Flats area of the Wasatch Plateau.
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Table 11. Attributes of 353 wetlands sampled by MLSNF staff in summer 2008 on the Miller Flats portion of
the Wasatch Plateau (most wetlands occur in the WP_LTAGS8 landscape type association). The number of
wetlands with specific attributes is tallied by the type of water source i groundwater, surface water, or a
combination. Average pH and conductivity for a subset of wetlands is also shown.

Water Source

Categorical Combo- Total
Attribute SW/GW Ground water | Surface Water
Landform
Cirque 2 2
Glacial outwash 5 2 7
Moraine 288 34 14 336
Floodplain 7 7
Basin 1 1
HGM Class
Slope 127 14 145
Depression i open 102 16 123
Depression - closed 58 6 67
Pond- natural 8 8
Pond- constructed 1
Riverine - perennial 7 1 8
Lacustrine 1 1
Presence of Peat
*Yes 52 3 55
No 234 25 10 269
Not determined 17 8 4 29
Vegetation Life
Form
Herbaceous 269 35 11 315
Shrub 24 1 2 27
Not Recorded 10 11
Total 303 36 14 353
Average pH (n=50) 8.36 +0.54 8.16 +0.38 8.20 £0.24
(range: 7.27 1 (range: 7.60 1 (range: 8.00 T
9.69) 8.75) 8.68)
Average conductivity 117.5+169.4 172.3 £ 1525 231.8 +1975
uUS (n=49) (range: 1.1 7 (range: 1.27 (range: 2.171
585.0) 407) 437.0)

1 *These wetlands are very likely fens.
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The number of wetlands with peat soils and the number of wetlands with either herbaceous or shrub-
dominated vegetation are also tallied (Table 11). The presence of peat was noted at over 15% of the
wetlands visited, all of which are either solely or partly supported by groundwater, indicating that these
are likely fens (peat accumulating wetlands), and warrant further examination. No peat was found at 76%
of the sampled wetlands, and the presence of peat was not determined at 29 wetlands (8%).
Approximately 89% of the sampled wetlands were dominated by herbaceous vegetation, and nearly 8%
were shrub dominated (Table 11).

Average pH ranged from 8.16 (+ 0.38 SD) in wetlands supported solely by groundwater to 8.36 (x0.54
SD) in wetlands supported by a combination of groundwater and surface water. Average conductivity
ranged from 117.5 uS/m (= 169.4 SD) in wetlands supported by a combination of groundwater and
surface water to 231.8 pS/m (+ 197.5 SD) in wetlands supported solely by surface water. The very high
variability (high SDs) in conductivity measurements reflects the complex underlying geology of the
Wasatch Plateau. Since most of these wetlands are relatively unaltered (see below for more
explanation), it is interesting that the average conductivity in wetlands supported solely by groundwater
(172.3 uS/m = 152.5 SD) was lower than that observed in wetlands supported by surface water. In areas
with complex sedimentary geology, groundwater can have high conductivity due to contact with soluble
salts and minerals. Average water temperature ranged from 17.2 °C (+ 5.0 SD) in wetlands supported by
surface water to 20.6 °C (£ 4.2 SD) in wetlands supported by a combination of groundwater and surface
water. Water temperature was recorded only once during site visits in late summer.

The 353 sampled wetlands were also classified into Cowardin wetland types, the comprehensive

classification system for continental aquatic and semiaquatic ecosystems in the USA (Table 12; Cowardin

et al. 1979; Mitsch and Gosselink 2015). Over 85% of the wetlands are classified as palustrine emergent,

with some differences in the 6water regime classificat]i
solely or partially by groundwater (Table 10). Nearly 8% of the sampled wetlands were classified as

palustrine scrub-shrub, followed by palustrine wetlands with unconsolidated bottoms (7%; Table 12).

The Utah Geological Survey compiled relevant data on groundwater resources and GDEs from multiple
sources; they also used high resolution aerial photography to determine potential locations of unmapped
wetlands and springs (data not shown, see description in Inkenbrandt et al. 2016). They developed a
modified wetland type classification system by redefining the Cowardin et al. (1979) types, shown in
Table 13, and calculated acreage of different wetland types for HUC 10 watersheds Table 14), and HUC
12 watersheds (data not shown) in their study area on the Wasatch Plateau (WP_LTAG 5 and WP_LTAG
6 LTAs; Inkenbrandt et al. 2016). Their assessment includes reservoirs, reservoir shorelines, and ponds,
and although these are constructed wetlands or water bodies, they may be partially supported by
groundwater. Their inclusion of forested wetlands is valuable since these wetland resources are
frequently missed in NWI assessments. Their calculations show that natural palustrine emergent
wetlands account for about 45% of the wetland acreage in the study areas (Table 11).

Results of the GDE Level 1 field inventory conducted by the Utah Geological Survey showed that 12 of
the 31 GDE sampled sites were groundwater-dependent wetlands, two of which had histosol soils and

are likely fens (data not shown). For assignment of geomorphic classes, the GDE Level 1 protocol uses a
system that relates geomorphic descriptors to landform processes or terms (Haskins et al. 1998). For 8
of the visited wetlands, the landform process was mass-wasting, and attributed to rock glaciers, rock
slides, or rotational slides, with colluvium as the dominant surface material. The landform process for
three of the remaining wetlands was noted as fluvial. All 12 wetlands were dominated by herbaceous
vegetation.
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Table 12. Classification of sampled wetlands by Cowardin wetland type and the number of wetlands that
were supported by groundwater, surface water, or a combination of groundwater and surface water.
Wetlands were sampled by MLSNF staff in summer 2008 on the Miller Flats portion of the Wasatch Plateau,
and most occur in the WP_LTAGS landscape type association.

Cowardin . . Water Source
Description of Cowardin
Wetland Combo- Ground Surface Grand Total
e Wetland Type
Classification SW/GW water Water
L1UBHh Lacustrine, limnetic,
unconsolidated bottom; 1
permanently flooded;
diked/impounded 1
PAB3H Palustrine, aquatic bed, rooted 1
vascular; permanently flooded 1
PAB4H Palustrine, aquatic bed, floating 3
vascular; permanently flooded 3
PAB4Hb Palustrine, aquatic bed, floating 6
vascular; beaver 6
PEM1/SS1B Palustrine emergent, persistent/
mixed vegetation, moslty broad- 8
leaved deciduous shrub; saturated 8
PEM1/SS1C Palustrine emergent, persistent//
mixed vegetation, moslty broad- 3
leaved deciduous shrub;
seasonally flooded 3
PEM1/SS1F Palustrine emergent, persistent; /
mixed vegetation, moslty broad- 1
leaved deciduous shrub; semi-
permanently flooded 1
PEM1A Palustrine emergent, persistent; 6
temporarily flooded 1 7
PEM1Ah Palustrine emergent, persistent;
temporarily flooded; 1
diked/impounded 1
Palustrine emergent, persistent; 106 3
PEM1B seasonally saturated 12 121
PEM1C Palustrine emergent, persistent; 29 4
seasonally flooded 9 42
PEM1Cb Palustrine emergent, persistent; 1
seasonally flooded, beaver 1 2
PEM1F Palustrine emergent, persistent; 78 5
semipermanently flooded 8 88
PEM1Fb Palustrine emergent, persistent; 7 1
semipermanently flooded, beaver 8
PEM1Fh Palustrine emergent, persistent;
semipermanently flooded, 2
diked/impounded 2
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Cowardin o . Water Source
Description of Cowardin
Wetland Combo- Ground Surface Grand Total
e Wetland Type
Classification SW/GW water Water

PEM1G Palustrine emergent, persistent;
intermittently exposed 2 2
PEM1H Palustrine emergent, persistent;
permanently flooded 4
PEM1Hb Palustrine emergent, persistent;
permanently flooded, beaver 1
PSS1/EM1F Palustrine scrub-shrub (some
herbaceous), broad-leaved
deciduous /semi-permanently
flooded-saturated; 2
PSS1B Palustrine scrub-shrub, broad- 12
leaved deciduous; seasonally 1
saturated 2 15
PSSi1C Palustrine scrub-shrub, broad- 4
leaved deciduous; seasonally 1
flooded 1 6
PSS1Cb Palustrine scrub-shrub, broad- 1
leaved deciduous; seasonally
flooded, beaver 1
PSS1F Palustrine scrub-shrub, broad- 2
leaved deciduous;
semipermanently flooded 2
PSS1H Palustrine scrub-shrub, broad- 1
leaved deciduous; permanently
flooded 1
PUBF Palustrine, unconsolidated 4
bottom, semipermanently flooded 4
PUBFb Palustrine, unconsolidated 1
bottom, semipermanently flooded,
beaver 1
PUBH Palustrine, unconsolidated 14
bottom, permanently flooded 14
PUBHb Palustrine, unconsolidated 3
bottom, permanently flooded, 1
beaver 4
PUBHh Palustrine, unconsolidated 2
bottom, permanently flooded;
diked/impounded 2

Grand Total 303 36 14 353
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Table 13. Wetland types as re-defined by Inkenbrandt et al. (2016), and associated Cowardin Wetlands
Classification Type and descriptions. The wetland types shown in column 1 correspond to those used in
Table 12.

Wetland Type (as Cowardin
named by Inkenbrandt Wetland Description of Cowardin Wetland Type
et al. 2016) Classification
Palustrine emergent wetland with greater tan 30% hydrophytic
Emergent Wet Meadow vegetation cover; temporarily or seasonally flooded or
PEM1A/B/C seasonally saturated
Emergent Marsh Palustrine emergent wetland with greater tan 30% hydrophytic
PEM1F/H vegetation cover; permanently or intermittently exposed
Deepwater reservoir (area > 20 acres, depth > 2m) flooded year
Lacustrine (reservoir) round. All deepwater habitats are exclusively impounded
L1UBHh reservoirs on the Wasatch Plateau.
Lacustrine shore L2USCh Deepwater reservoir shoreline (area > 20 acres, depth < 2m);
L2USFh seasonally or semipermanently flooded
Palustrine (pond) PUBHb
PUSFC Naturally occurring pond (area < 20 acres)
Stock pond or small PUBFh Impounded or excavated pond or enlarged natural pond
reservoir PUBHh constructed to store water for domestic or agricultural use
PUSCh (&rea<20 acres)
Scrub-shrub Palustrine emergent wetland with >30% woody plants < 6m in
PSS height
Forested Palustrine forested wetland with >30% woody plants > 6m in
PFO height

It is worth noting that the Mont E. Lewis Special Interest Botanical Area is located on WP_LTAGS, in the
Scad Valley on the Price Ranger District. Established in 1995 (Van Pelt 1995), the botanical area
includes a é&mdmrctianes padlndg and meadow sitebo. We are not
assessments of the botanical area, but the plant species list strongly suggests that at least of portion of
the area is fen habitat. The occurrence of two rare plant species, Carex microglochin and Kobresia
simpliciuscula, was part of the justification for establishing the site as a designated Special Interest
Botanical Area (Van Pelt 1995). Although found in greater abundance at arctic latitudes, these
uncommon species are found almost exclusively in calcareous fens at temperate latitudes (Culver and
Lemly 2013). The identification and collection of Carex microglochin by Sherel Goodrich in the Unita
Mountains in 1980 (Ashley National Forest) was a new record for the state of Utah. Mont Lewis collected
this rare sedge on the Wasatch Plateau in 1982, which ultimately contributed to the botanical area
designation. It is strongly recommended that hydrologic and soil properties of the Mont E. Lewis Special
Interest Botanical Area be examined to confirm its status as a fen. In addition, an inventory of bryophyte
and invertebrate species is suggested to potentially identify other rare species.
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Figure 4. Distribution of palustrine emergent wetlands (PEMBs; Cowardin et al. 1979) on the Wasatch Plateau
portion of the Manti-LaSal National forest, as derived from the National Wetland Inventory (NWI) database.
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Table 14. Acreage of wetlands by wetland type, as defined by Inkenbrandt et al. (2016), for the HUC 10 watersheds in the central portion of the Wasatch
Plateau, MLSNF. See Table 11 for relationship of these wetland types to the Cowardin wetland types.

Emergent . ) ) Stock Pond
Emergent | Lacustrine | Lacustrine Palustrine HUC 10 Total
HUC 10 Name Wet . or Small Scrub-Shrub | Forested
Marsh (Reservaoir) Shore (Pond) . Area
Meadow Reservoir
Cottonwood Ck 807.9 7.7 1027.6 140.8 40.7 34.8 110.1 3 2172.7
Ferron Creek 237.2 11.2 159.5 50.1 8.1 41.6 516.6
Gordon Cr 0.3 0.1 11.4 11.9
Headwaters
8.6 35.7 43.8 33.6 1.6 356.2
Muddy Creek 169.6 45.4 17.8
Huntington Cr 889.5 9.2 885.3 34.8 28.1 5.8 132.3 8.6 1993.5
Ivie Creek 4.7 0.2 0.4 0.4 5.7
L Pitch 113.1
c_)wer San Pite 3 4.1 41 18.6 11 194.8
River 6 11
Middle S
.I © . an 2.7 17 28.3 72.3
Pitch River 20.9 3.4
Miller Creek 0.8 0.4 1.1
Salina Creek 6.2 0.3 6 5.2 3.8 13.4 35
Scofield
29. 1 2. 1192.2
Reservoir 653.7 6 123 2.9 0 7.2 362.3 o
Soldier Creek 8.8 0.6 215 0.6 0.3 24.6 56.3
Thistle Creek 7.1 7.1
Twelvemile
8.7 72.6 20.3 280.3
Creek 116.1 31.9 30.7
U .
pper San Pitch 01 24
River 7.3
Total Area
59.6 246.4 317.1 778.8 25.7 6903
(acres) 3035.7 2306.2 133.5
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Current conditiowepfenglreanunadvwedtteamds of th
Pl at eau
1. Di stribution of wetland GDEs:

The NWI database shows that 1948 palustrine emergent wetlands (PEMBSs) occur across the Wasatch
Plateau, and that PEMB wetlands are most numerous on the WP_LTAG8, commonly occurring in alluvial
and glacial outwash materials (Table 15; Figure 4). Wetlands also occur in fairly high densities in the
glacial cirque basins and on north-facing slopes of the WP_LTAGZ2, as well as in the WP_LTAG4,
WP_LTAG5, and WP_LTAG10 LTAs (Table 15; Figures 3 and 4). No wetlands or springs have been
located in the rocky canyons of WP_LTAG12.

Table 15. Number and approximate acres of seasonally saturated, palustrine emergent wetlands (PEMB;
possibly fens; Cowardin et al. 1979) in Wasatch Plateau Landscape Type Associations. Itis likely that many
of these wetlands are either solely or partly supported by groundwater, and some are fens (groundwater-
dependent peatlands). Please see Table 12 for more information on PEMB wetlands, and additional detail for
WP_LTAG 5, WP_LTAG 6, and WP_LTAG 8.

LTA LTA Acres Number - oy ie s iacre PEMB el
of PEMBs Acres PEMB
WP_LTAG1 28884.1 63 0.002 23.8 <0.001
WP_LTAG 2 207359.2 490 0.002 317.4 0.002
WP_LTAG 3 31715.5 25 <0.001 24.7 <0.001
WP_LTAG 4 41910.2 146 0.003 74.6 0.002
WP_LTAG 5 40924.8 287 0.007 243.7 0.006
WP_LTAG 6 47992.8 109 0.002 49.0 0.001
WP_LTAG 7 34443.0 13 <0.001 6.4 <0.001
WP_LTAG 8 29360.7 524 0.018 1347.0 0.046
WP_LTAG 9 38156.1 36 <0.001 13.9 <0.001
WP_LTAG 10 74891.2 97 0.001 138.9 0.002
WP_LTAG 11 78530.8 81 0.001 290 <0.001
WP_LTAG 12 0 0 0 0
WP_LTAG 13 45169.3 2 <0.001 0.2 <0.001
WP_LTAG 14 16644.0 2 <0.001 0.2 <0.001
WP_LTAG 15 27464.0 23 <0.001 7.1 <0.001
WP_LTAG 16 16436.6 20 0.001 5.3 <0.001

The total estimated area of PEMB wetlands on the Wasatch Plateau was calculated to be about 2281

acres by NWI. From the more detailed field investigations by MLSNF staff (Table 12) and the Utah

Geological Survey (Table 14; Inkenbrandt et al. 2016), we know that both the NWI number and acreage

of PEMB wetlands are underestimates of actual wetland resources on the Wasatch Plateau. For the

watersheds evaluated by Inkenbrandt et al. (2016; Table14) , t he combined acreage for
meadowd aga@ntbema&mrshd (both PEMB wetland types) for a pc
estimated to be approximately 3095 acres, considerably more that the NWI estimate for the entire

Plateau. This disparity emphasizes the need for more detailed remote sensing investigations and

additional GDE field inventories for a more thorough assessment of wetland resources, and highlights the
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pending contribution of the ongoing O6potenti al
Program.

While it is likely that many more groundwater-dependent wetlands occur on the Wasatch Plateau than are
currently documented, we assume that distribution is primarily regulated by natural drivers, and noted that
this KEC is within its NRV for LTAs on the Wasatch Plateau (Table 16). However, coal mining activities
in the southern portion of the Wasatch Plateau (especially WP_LTAG5 and WP_LTAG6) may have
resulted in the loss of some springs and groundwater dependent wetlands (Inkenbrandt et al. 2016).
Without supporting data, estimates of departure from NRYV for this KEC are not possible, so our
confidence is low for most LTAs. Since a strong data set exists for 353 wetlands on WP_LTAGS,
confidence is moderate for this LTA. Changing climate, particularly shifts in the precipitation regime, may
be the greatest stressor influencing the distribution of wetland GDEs for much of the Wasatch Plateau.

Table 16. Natural Range of Variability (NRV) status and confidence in the NRV status assignment for the
distribution of wetland GDEs in the Wasatch Plateau Landscape Type Associations (LTA).

Distribution of Wetland-GDEs

LTA NRV Status Confidence
WP_LTAG 1 Within Low
WP_LTAG 2 Within Low
WP_LTAG 3 Within Low
WP_LTAG 4 Within Low
WP_LTAG 5 Within Low
WP_LTAG 6 Within Low
WP_LTAG 7 Within Low
WP_LTAG 8 Within Moderate
WP_LTAG 9 Within Low
WP_LTAG 10 Within Low
WP_LTAG 11 Within Low
WP_LTAG 12 No documented wetlands
WP_LTAG 13 Within Low
WP_LTAG 14 Within Low
WP_LTAG 15 Within Low
WP_LTAG 16 Within Low

fenod

Wa t

ma |

2 . Composition of GDE wetland biotic (vegetat

As part of the GDE Level 1 inventory (USDA FS 2012a), qualitative assessments of biotic communities
are conducted by the Utah Geological Service. For wetlands located in WP_LTAG5 (n=3), WP_LTAG6
(n=5), and WP_LTAG?7 (n=3), the composition of vegetative communities was mostly dominated by native
hydric species, with no obvious encroachment of upland species, and either no cover or low cover of
invasive non-native species. The field staff were unable to assess the condition of faunal species, due to
lack of expertise. Based on this limited information and low sample size, we determined that this KEC is
trending towards its NRV for this KEC for these LTAs on the Wasatch Plateau, but with low confidence
(Table 17).
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For WP_LTAGS, we know that 89% of the sampled wetlands were dominated by herbaceous vegetation,

and nearly 8% were shrub dominated (Table 11). However, no information was recorded by MLSNF staff

on the actual composition of the communities, e.g. no notes were made on the occurrence of invasive or

non-native plant species, or the condition of the native meadow or emergent vegetation. Livestock

grazing impacted from 25-90% of the area at about 15% of the sites, so it is likely that non-native pasture

grasses are present, as has been observed at other grazed wetland sites on the Forest. Given that

overall site conditionhsvekeyeunategoeddetiloasnénel g 90%
dependent wetlands visited, we determined that this KEC is trending towards its NRV for this KEC on

the WP_LTAGS LTAs, but with low confidence (Table 17).

No documented wetlands occur on WP_LTAG12, and insufficient information is available to assess
the condition of GDE wetland vegetative communities for the remainder of the Wasatch Plateau LTAs
(Table 17).

Table 17. Natural Range of Variability (NRV) status and confidence in NRV status assignment for biotic
composition (vegetation communities) for wetland GDEs in the Wasatch Plateau Landscape Type
Associations (LTA).

Biotic (Vegetation) Composition

LTA NRV Status Confidence
WP_LTAG1 Insufficient Information
WP_LTAG 2 Insufficient Information
WP_LTAG 3 Insufficient Information
WP_LTAG 4 Insufficient Information
WP_LTAG 5 Trending towards low
WP_LTAG 6 Trending towards low
WP_LTAG 7 Trending towards low
WP_LTAG 8 Trending towards low
WP_LTAG 9 Insufficient Information
WP_LTAG 10 Insufficient Information
WP_LTAG 11 Insufficient Information
WP_LTAG 12 No documented wetlands
WP_LTAG 13 Insufficient Information
WP_LTAG 14 Insufficient Information
WP_LTAG 15 Insufficient Information
WP_LTAG 16 Insufficient Information

3. Water quantity:

6Aqui fer functionalitydéd was not recorded as an issue
(n=3), WP_LTAGS6 (n=5), and WP_LTAG7 (n=3) by the Utah Geologic Survey (Inkenbrandt at al. 2016).

However, due to diversions at one wetland in WP_LTAG5 and at two wetlands in WP_LTAG7, the Utah

Geologic Survey staff noted that the flow regulation could be altering the associated springs at these

sites. Although the limited available information should be kept in mind, we determined that this KEC is

trending towards its NRV for these LTAs on the Wasatch Plateau, but with low confidence (Table 18).
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Specific information was not recorded on water quantity by MLSNF staff in their assessment of wetlands
at Miller Flats (WP_LTAGS) in 2008. MLSNF did note that water diversions (developed pipelines)
impacted approximately6-25 % of the wetl and area at a smal/l

number (

As noted above, overall site conditions were categori z

groundwater-dependent wetlands visited. Considering that impacts of pipelines were recorded at only a
few wetlands, we determined that this KEC is within its NRV for this KEC on the WP_LTAGS, but with
low confidence (Table 17).

No documented wetlands occur on WP_LTAG12, and insufficient information is available to assess
the condition of GDE wetland vegetative communities for the remainder of the Wasatch Plateau LTAs
(Table 17).

Table 18. Natural Range of Variability (NRV) status and confidence in NRV status assignments for water
guantity and water quality (key ecosystem characteristics or KECs) for wetland GDEs on the Wasatch
Plateau Landscape Type Associations (LTAS).

LTA Water Quantity Water Quality
NRV Status Confidence NRV Status Confidence

WP_LTAG1 Insufficient Information Insufficient Information
WP_LTAG 2 Insufficient Information Insufficient Information
WP_LTAG 3 Insufficient Information Insufficient Information
WP_LTAG 4 Insufficient Information Insufficient Information
WP_LTAG 5 Trending towards Low Trending towards Low
WP_LTAG 6 Trending towards Low Insufficient Information
WP_LTAG 7 Trending towards Low Insufficient Information
WP_LTAG 8 Within Low Insufficient Information
WP_LTAG 9 Insufficient Information Insufficient Information
WP_LTAG 10 Insufficient Information Insufficient Information
WP_LTAG 11 Insufficient Information Insufficient Information
WP_LTAG 12 No documented wetlands No documented wetlands
WP_LTAG 13 Insufficient Information Insufficient Information
WP_LTAG 14 Insufficient Information Insufficient Information
WP_LTAG 15 Insufficient Information Insufficient Information
WP_LTAG 16 Insufficient Information Insufficient Information

4. Water quality:

No specific information on water quality is collected as part of the GDE Level 1 inventory (USDA FS
2012a), and no water samples are collected for quantitative analysis of suspended sediment, turbidity, or
nutrient levels. In the assessment conducted by the Utah Geologialc Survey, field notes were made
regarding watershed functionality and features that may be influencing water quality at each site, i.e.
documenting any evidence that suggests that upstream or upgradient alteration could be adversely
affecting the GDE site. For most wetlands located in WP_LTAG5 (n=3), WP_LTAG6 (n=5), and
WP_LTAG7 (n=3), the Utah Geologic Survey noted that they were unable to assess water quality effects.
The exception is one wetland in WP_LTAGS5, where
not affecting the GDE sitebd. Al so, no evidence
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extent that impacted water quality at 10 of the 11 wetlands visited in these three LTAs. Since no actual
water quality data are available, we used this scant information to determine that this KEC is trending
towards its NRV for wetlands in WP_LTAGS5, but with low confidence (Table 18). However, insufficient
information is available for WP_LTAG6 and WP_LTAG?7. (Table 18)

Overall site conditions werecate gor i zed as o6rel atively wunaltered6 for ne
dependent wetlands visited at Miller Flats (WP_LTAGS8) in 2008 by MLSNF staff, suggesting that water

quality has not been impacted at most wetlands. However, since no specific information was recorded on

water quality, insufficient information is available to assess this KEC for WP_LTAGS8 (Tablel8).

No documented wetlands occur on WP_LTAG12, and insufficient information is available to assess
the water quality of GDE wetlands for the remainder of the Wasatch Plateau LTAs (Table 18).

5. Condition of the spring runout channel

For wetlands located in WP_LTAGS5 (n=3), WP_LTAG6 (n=5), and WP_LTAG7 (n=3), the condition of the
spring runout channels ranged from relatively unaltered to trampled and entrenched. In WP_LTAGS5,
livestock trampling of the runout channels was observed, and two of the channels were entrenched
leading to the determination that this KEC is outside its NRV for this LTA, but with low confidence due to
the small sample size (Table 19).

Three of the five runout channels observed in WP_LTAG6 were in functioning condition, although the
other two were entrenched and trampled by livestock. This lead to the determination that this KEC is
trending towards its NRV for this LTA, but again with low confidence due to the small sample size. The
runout channels observed in WP_LTAG7 were trampled by livestock and incised, leading to the
determination that this KEC is outside its NRV for this LTA, but with low confidence due to the small
sample size (Table 19).

No specific information was recorded on spring runout channels by MLSNF staff in their assessment of

wetlands at Miller Flats in 2008. MLSNF did note that water diversions (developed pipelines) impacted
approximately6-25 % of the wetl and area at a small number (& 3%
above,overallsi t e conditions were categorized as O6relatively |
groundwater-dependent wetlands visited. Considering that spring runout channels were recorded as

impacted at only a few wetlands, we determined that this KEC is within its NRV for this KEC on the

WP_LTAGS, but with low confidence (Table 19).

No documented wetlands occur on WP_LTAG12, and insufficient information is available to assess
the condition of the spring runout channels for the remainder of the Wasatch Plateau LTAs (Table 19).

6. Soil gual ity and stability:

For wetlands located in WP_LTAG5 (n=3), WP_LTAG6 (n=5), and WP_LTAG7 (n=3), sail integrity and
stability was impacted to varying degrees. In WP_LTAGS5, livestock trampling was observed at each of
the wetlands, compromising soil integrity, and severe hummocking was noted at one wetland, leading to
the determination that this KEC is outside its NRV for this LTA, but with low confidence due to the small
sample size (Table 19). At three of the five wetlands sampled in WP_LTAGS®, soil stability appeared to be
in good condition, although soils were trampled by livestock and soil integrity was compromised at the
other two wetlands. This lead to the determination that this KEC is trending towards its NRV for this
LTA, but again with low confidence due to the small sample size. In WP_LTAG7, the soil was trampled
by livestock throughout much of the area at one wetland, but not as extensively at the other two sampled

35



Manlta Sal Forest Pl an Revision Assessments
Topics T1Tearnrdes2t r i al Ecosystems, AgéharicSBcbsy¥W¥Waems,

wetlands, leading to the determination that this KEC is trending towards its NRV for this LTA, but with
low confidence due to the small sample size (Table 19).

Table 19. Natural Range of Variability (NRV) status and confidence in NRV status assignments for condition
of the spring runout channel and soil quality/stability (key ecosystem characteristics or KECs) for wetland
GDEs on the Wasatch Plateau Landscape Type Associations (LTAS).

Condition of Spring Runout Channel Soil Quality and Stability

LTA NRV Status Confidence NRV Status Confidence
WP_LTAG1 Insufficient Information Insufficient Information
WP_LTAG 2 Insufficient Information Insufficient Information
WP_LTAG 3 Insufficient Information Insufficient Information
WP_LTAG 4 Insufficient Information Insufficient Information
WP_LTAG 5 Outside Low Outside Low
WP_LTAG 6 Trending towards Low Trending towards Low
WP_LTAG 7 Outside Low Trending towards Low
WP_LTAG 8 Within Low Trending towards Low
WP_LTAG 9 Insufficient Information Insufficient Information
WP_LTAG 10 Insufficient Information Insufficient Information
WP_LTAG 11 Insufficient Information Insufficient Information
WP_LTAG 12 No documented wetlands No documented wetlands
WP_LTAG 13 Insufficient Information Insufficient Information
WP_LTAG 14 Insufficient Information Insufficient Information
WP_LTAG 15 Insufficient Information Insufficient Information
WP_LTAG 16 Insufficient Information Insufficient Information

In WP_LTAGS8, MLSNF staff documented all-terrain vehicle (ATV) use and trails that impacted
approximately 6-25% of the wetland area at over 21% of the sampled wetlands. The ATV use, where
trials are obvious and contributing to soil erosion and wetland degradation, is illegal motorized use. In
addition, the influence of livestock grazing, dispersed camping, and roads on soil integrity was noted at
17% of the sampled wetlands. Since soils at fewer than one-third of the sampled wetlands could be
impacted by these management-related activities, we determined that this KEC is trending towards its
NRV for this KEC on the WP_LTAGS, but with low confidence (Table 19), since limited information was
collected specifically on soil quality.

No documented wetlands occur on WP_LTAG12, and insufficient information is available to assess
the condition of soil resources for the remainder of the Wasatch Plateau LTAs (Table 19).
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Groundwater Dependent Ecosystems of the
LaSal National Forest

Very limited information is available on the current condition of either spring or wetland GDEs on the San
Pitch Mountains portion of the Forest. To our knowledge, no information has been collected on GDEs by
MLSNF staff or contractors on any of the six LTAs (Appendix 1). Surface and groundwater sources in this
portion of the Forest are part of the San Pitch River Watershed, which has water quality issues related to
high levels of total dissolved solids (TDS) (Millennium Science and Engineering 2003). However, TDS
levels at the two stream sampling stations located along the Forest Service boundary have consistently
been within the established levels for Total Daily Maximum Loads (TMDLSs) (Millennium Science and
Engineering 2003). We are unaware of other state or local level monitoring that could inform evaluation
of the conditions of springs and wetlands that occur upstream and up-valley of the river segments of
concern.

Di stribution of GDEs of the San Pitch Mount ai

The Springs Stewardship Institute (SSI) database shows that 67 springs and seeps occur on the San
Pitch Mountains portion of the Forest, and that the highest spring densities are located on SP_LTAG4
(Table 20; Figure 5), i.e. the central plateau part of the range and the largest LTA. Relatively high spring
densities also occur on SP_LTAGS®, in the southern and central parts of the eastern front. The NWI
database shows that the highest relative acreage of PEMB wetlands also occurs in SP_LTAG4, followed
by the north-facing slopes of SP_LTAG2 (Table 21; Figure 6).

Table 20. Number and estimated number of springs per acre occurring in the San Pitch Mountains
Landscape Type Associations (LTAs). The data were derived from the Springs Stewardship Institute
database (http://springstewardshipinstitute.org/), and includes all springs in the National Hydrography
Dataset.

Number of

LTA LTA Acres Springs Springs/ Acre
SP_LTAG 1 9408.8 4 0.0004
SP_LTAG 2 12155.4 8 0.0007
SP_LTAG 3 16530.0 4 0.0002
SP_LTAG 4 22995.1 42 0.002
SP_LTAG 5 10620.4 6 0.0005
SP_LTAG 6 2842.7 3 0.001
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Table 21. Number and approximate acres of seasonally saturated, palustrine emergent wetlands (PEMB;
possibly fens; Cowardin et al. 1979) in the San Pitch Mountains Landscape Type Associations. These
wetl ands are O6potent i adepehdentpeatiands.,r gr oundwater

LTA LTA Acres Number PEMBSs /Acre PEMB %of LTA

of PEMBs Acres PEMB
SP_LTAG 1 9408.8 2 <0.001 0.3 <0.001
SP_LTAG 2 12155.4 10 <0.001 1.5 <0.001
SP_LTAG 3 16530.0 7 <0.001 0.9 <0.001
SP_LTAG 4 22995.1 40 0.002 7.6 <0.001
SP_LTAG 5 10620.4 5 <0.001 0.5 <0.001
SP_LTAG 6 2842.7 2 <0.001 0.3 <0.001

Current conditi®an oPi tGDHE sMau n tt dhien s

1Di stribution of spring GDEs:

For the San Pitch portion of the Forest, we assume that the information derived from the SSI database on
the distribution of spring GDEs is sufficient for management purposes. Although it is likely that additional,
undocumented springs exist, we assume that current distribution of springs is regulated by natural
drivers, and noted that this KEC is within its NRV for each of the six LTAs (Table 22), but with low
confidence. Changing climate, particularly shifts in the precipitation regime, may be the greatest stressor
influencing the distribution of spring GDEs on this portion of the Forest.

Table 22. Natural Range of Variability (NRV) status and confidence in the NRV status assignment for the
distribution of springs in the San Pitch Mountains Landscape Type Associations (LTAS).
San Pitch Mountains Landscape Type Associations (LTAS).

Distribution of Springs

LTA NRV Status Confidence
SP_LTAG 1 Within Low
SP_LTAG 2 Within Low
SP_LTAG 3 Within Low
SP_LTAG 4 Within Low
SP_LTAGS5 Within Low
SP_LTAG 6 Within Low
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San Pitch LTAs

SP_LTAG1

SP_LTAG2

SP_LTAG3

SP_LTAG4

SP_LTAGS

SP_LTAG6

Springs

Figure 5. Distribution of documented springs occurring in the Landscape Type Associations (LTAs) of the
San Pitch Mountains. The data were derived from the Springs Stewardship Institute database
(http://springstewardshipinstitute.org/), and includes all springs in the National Hydrography Dataset.

39


http://springstewardshipinstitute.org/




